In this research, after extracting the pre-inquiries (student-level question) for which students had curiosity in the elementary science and analyzing their correlation with the elementary science curriculum, highly correlated inquiries (meaningful pre-inquiries) were selected and applied in class. After organizing an experiment group and a controlled group with one each class of 6th grade in two elementary schools which showed homogeneity in prior research. This study collected pre-inquiries from the experiment group through a questionnaire and together with a science education experts selected inquiries significant to the elementary science curriculum. The selected pre-inquiries were used for each class and its activity (question -resolution class) to accomplish the class goal. Through this research class, this study conducted T-test, mean-difference test, in order to compare the difference by period and group in science process skills and science-related affective domain. In the result of the science process skills, the controlled group showed 16.20 score while the experiment group showed 17.70 so that the experiment group showed higher score and it was a significant difference(p<.05). Also, for the sciencerelated affective domain, the experiment group showed significantly higher scores compared to the controlled group in general (p<.001). This study explored the educational implication in organizing elementary science curriculums in consideration of the demanders such as what subject students have interest in or feel curious about.
Introduction
In modern society, all goods and services are produced and supplied reflecting the thinking and attitude of consumers. In other word, everything is made, customized and operated around consumers. However, in the field of education, learning is conducted with a set of curriculum and textbooks regardless of learner ' thoughts or inquiries. How much does education understand the students as consumers? Many science education experts have tried to make the science education curriculum and textbooks. But, they don't actually know what the students wanted to know. The student-centered education requires personalized learning to take place. Science class is composed by questioning the natural and social phenomenon of students as a starting point of scientific inquiry and organizing and creating their thoughts and ideas. In a constructivist perspective that emphasizes the role of students in teaching-learning, teachers should consider the nature and extent of students' thinking or understanding before teaching the lesson or teaching the next step (Scott et al., 1994) [9] . However, in a limited classroom, it is almost impossible for a teacher to grasp the degree of thought or understanding that a student has, and as an alternative, students can ask questions (Maskill & de Jesus, 1997) [20] . Donaldson (1978) [4] stated that student questions not only provide insight into the student's inner world, but also provide the teacher with a significant amount of information about the student's reasoning. Student questioning is a good guide to what a student wants to know (Elstgeest, 1985) [5] , which is a way to get information about the preconceptions students already have and their level of understanding (Maskill & de Jesus. 1997) [20] . Based on the students' inquiries, the teacher will know what the student wants and will be able to get a lot of data about the student's level of thinking and prepare for the next class (Kim et al., 1999) [17] . Also, Student's inquiries have an important meaning in that they link learning and thinking. Students will think through questions, seek meaning, and relate new ideas to familiar concepts (King, 1994) [18] . And the student's inquiries have an important role to enable the basic elements of science and science process skills (Chin & Brown, 2002) [11] . When students ask questions and find meaning, they associate new ideas with familiar concepts (King, 1994) [18] . This can be thought of as a step in the process of information processing (White, 1988) [26] , several studies have reported that students' inquiries-explanatory in learning activities are helpful in learning (Cuccio-Schirripa & Steiner, 2000) [12] .
In this way, the importance of learner questions has been acknowledged, and studies related to students' questions have been made in a wide variety of ways. However, the research on student's question is mostly about the intermediate and post-learning question, and the research related to the question before the learning is very rare. Student's pre-inquiry is learning to diagnose the starting point of the learner and to link the new information to what the learner knows, and there are factors that can affect learning. In addition, the teacher must identify the student's thinking and teach the students according to the student's needs (Ausubel, 1968) [1] . The questions that students have before they learn can help students to explore and set up inquiry problems and to engage in inquiry activities and to encourage students' creative critical thinking and active participation in inquiry [7] . In addition, students 'self-generated questions improve students' ability to think and manipulate information, so teachers must engage in class with an interest in the questions that students make (Wellington & Wellington, 1962) [25] . Thus, the researchers will analyze the pre-inquiries about the scientific needs of students and learners to evaluate the effect, which is applied to student in the class. Also, when configuring science curriculum, and to provide a basis for constructing the curriculum and textbooks, the researchers considered the aspects of the student.
The purpose of this research, is to extract the pre-inquiries (student-level questions) for which students had curiosity in the elementary science. And analyze their correlation with the elementary science curriculum, highly correlated inquiries were selected and applied in class. When learning and teaching science based on student's pre-inquiries, find out the effect of the student. This study was guided by three questions:
1) What type of 6th grade students who have pre-inquiries at the science? 2) When the class uses the student's pre-inquiries, what does impact on science process skills of a student? 3) When the class uses the student's pre-inquiries, what does impact on a science-related affective domain of a student?
Review Related Literature
In order for a student to acquire knowledge through a question, a self-inquiry must be made about the phenomenon or principle itself first. After the question has been generated, the student can acquire scientific concepts, knowledge, etc. through means of questions. Simpson et al. (1981) [23] defines the question of recognizing the contradiction between what we observe and what we know, and extracting unstable problems, doubts, and uncertainties based on them. Christenbury & Kelly (1983) [3] is a scientific inquiry that raises questions those are created when new situations encountered by students challenge their curiosity. The question is an expression of uncertainty and a true answer with the intention of eliminating or reducing uncertainty (Dillon, 1988) . Lawson (1995) [8] defines scientific questions as being generated when faced with questionable or surprising phenomena that can't be explained by current knowledge. Spargo & Enderstein (1997) [24] define scientific inquiries when faced with various situations related to natural phenomena. Based on the viewpoint of scholars, it can be said that scientific inquiries are generated by unstable problems, suspicions, and uncertainties that can't be explained by the curiosity and natural knowledge of natural phenomena.
Definition of Scientific Inquiries

Classification of Student Inquiries Type
Bloom (1956) [2] categorized the question types classified as knowledge questions, understanding questions, application questions, analysis questions, comprehensive questions, and evaluation questions based on six categories of cognitive level. Knowledge questions are questions that require information or recall of knowledge at the lowest level, the question of understanding is a question that must go beyond the recall of information, have a sufficient personal understanding of the information, and explain or re-state the facts related to the answer to the question. Application questions are those that require application of the learned information, and analytical questions are those that require critical thinking and in-depth thinking. Comprehensive question is a top-level question that demands creative and creative thinking. The evaluation question is a question that belongs to a higher-level question with an analysis or a comprehensive question, and a question about an idea or concept about an advantage, solution, esthetic work, etc. The question types of Sadker & Cooper (1974) [22] were classified as low and high. Low-level questions are questions that require a response depending on memory or recall, and high-level questions are questions that require thought processes to respond. Chin & Brown (2002) [11] classified the questions into basic information questions and curiosity questions according to type. Basic information questions are facts, procedural questions, and curiosity questions are further divided into understanding, prediction, anomaly detection, application, and planning questions. Cuccio-Schirripa & Steriner (2000) [12] divided the questions into four levels. A Level 1 question is a yes or no question that requires an answer or requires a few words of answers, Level 2 questions are questions that require answers that consist of descriptions using factual descriptions and comparisons. Level 3 questions are questions that can be answered through experiments, Level 4 questions are questions that can be answered through experiments, which means that the variables are high-level questions that are specifically and manipulatively included in the question. Good (1995) [6] classified the types of student questions into nine categories. A descriptive question is a question requiring meaning or reason, an informative question is a question requiring only detailed and factual information, a
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The Effect on Elementary Science Education Based on Student's Pre-inquiry procedural question is a question of interest in the procedure, and a confirmatory question is a confirmation of knowledge or answers Is a question that requires. Curious questions are those questions that are not directly related to the class, clarifying questions are questions that require a clear explanation of the tasks, recreational questions are questions that are drawn to the other side of the class, Type questions are questions that are related to the class and attract or show interest to others. Class-related interest type questions are not related to the class but are merely interested. The type of King (1994) [18] was categorized as fact question and thinking question according to the knowledge construct level. Thinking questions were again divided into understanding questions and integrated questions. In fact, the question is simply a question that relies solely on the re-statement of knowledge, and the thinking question is a question that has the characteristic of assimilating knowledge or requiring the integration of knowledge of understanding questions.
Importance of Student Inquiries in Science Class
The inquiry is the mother of research, invention, and discovery. Science education should be done from students' inquiries as a starting point. In order for constructivist learning to take place, it is important not to look for answers of the questions that teachers or other people present, but to emphasize the students' self-questioning and expressing their thoughts and exploring. Dillon (1982) [13] suggested that the inquiries raised by the students themselves are more likely to stimulate students' thinking than the questions thrown by teachers. Questioning in science is the core of scientific inquiry (Chin & Brown, 2002) [11] . In addition, scientific inquiry requires problem solving and critical thinking skills. When a learner is at a high cognitive level, asking is itself considered an essential aspect of problem solving (Pizzini & Shepardson, 1991) [21] . It is important to gather students' inquiries, knowing what kind of knowledge a student is trying to learn rather than determining what knowledge is necessary for the student and what knowledge is appropriate for the ideal of education. In other words, the students' inquiries are the best way and way to provide teachers with the learner's current status, knowledge level, interests, and passion for study. Maskill & Pedrosa de Jesus (1997) [20] suggested that students ' inquiries should help teachers to understand the concepts of students' prior knowledge and establish effective teaching strategies. Students are encouraged to inquire into science learning through their own questions. Woodward (1992) [27] suggested that the student's inquiry provides an opportunity for the teacher to gain some insight into the student's thoughts and concepts. These questions are not only interpreted in terms of the teacher's point of view, but also create meaningful and positive effects in the learning process of students themselves. Students' self-inquiry problem-setting and set-up activities facilitate students' creative, critical thinking and active participation in inquiry [7] . Students' Inquiries are said to be one of systematically organized thinking processes such as student problem solving, critical thinking, and creative thinking (Cuccio-Schirripa & Steiner, 2000) [12] . In addition, students' inquiries formation is a process that allows students to look back at the content of the lessons themselves, and helps them to improve their thinking skills by reflecting on their own reflection and reflection during the question process (White, 1992) [26] .
Methods of Study
The subject of this study is elementary school 6 th grade students in South Korea. First of all, Science educators, and fellow teachers, we selected only pre-inquiries that were closely related to the 'Acid and Base' of the 6 th grade of elementary students and that could be helpful for learning. Pre-inquiries are questions that students usually wonder or want to know about the topic and content of a unit to learn based on what they have learned previously and the key concepts and phenomena of the unit to be studied. Among the pre-inquiries proposed by the students, they are said to be meaningful pre-inquiries that are deeply related to the curriculum and are considered to be effective for students in applying science classes. These meaningful pre-inquiries were made in consultation with science curriculum specialists and fellow teachers.
So, organizing an experiment group and a controlled group with one each class of 6th grade in two elementary schools which showed homogeneity in pretest. The experiment group consisted of 33 students, 15 boys and 18 girls from the 6 th grade elementary school in South Korea. And the lessons were made using meaningful pre-inquiries about 'acid and base' unit. The control group consisted of 29 students, 12 boys and 17 girls. The class was taught according to general teaching methods using elementary school science textbooks and tutorials. Also, in both the experimental group and the control group, all the teachers were working as teachers with at least 5 years of teaching experience and less than 10 years, to improve the research verification effect by minimizing the difference according to the teacher's career. In order to investigate the students' meaningful pre-inquiries, and to see how the lessons using the lessons affect the science process skills and a science-related affective domain of the students in the experimental group, the experimental design was conducted as shown in Table 1 . This study collected student's pre-inquiries from the experiment group through a questionnaire and together with a science education experts selected inquiries significant to the elementary science curriculum. Through this study, the students showed meaningful pre-inquiries as learning problems and activities. And the selected student's pre-inquiries were used for each learning and teaching and its activity (question-resolution class) to accomplish the class goal. The research process is shown in Figure 1 .
Through this research class, this study conducted T-test, mean-difference test, in order to compare the difference by group in science process skills and science-related affective domain. The science process skills test was conducted using the Test of Science Process Skills (TSPS). The TSPS test was developed by Kwon & Kim (1994) [19] to be applied from the 5 th grade of elementary school to the 3 rd grade of middle school. All 30 items were classified into basic inquiry ability and integrated inquiry ability. It was developed to measure five basic science process skills: observation, measurement, classification, prediction, and inference. And the integrated science process skills were developed to measure five variables: data processing, data interpreting, hypothesizing, controlling variables, and generalization. There are 3 items in each area, and each item is scored as 1 point. This test was conducted before and after the instruction using pre-inquiries. The average difficulty of the questionnaires was 0.61, the mean discrimination was 0.41, and the reliability was 0.76. The science-related affective domain evaluation was conducted by Kim (1997) [16] using the Reckitt scale 48 items developed in the development of the evaluation system of the affective domain characteristics related to science at the national level. The science-related affective domain characteristics used in this study have the same meaning as the 'science-related attitudes' used in this study. The questionnaire consisted of a total of 48 items, Cronbach's á. 96. This study analyzed statistical data collected through data coding and data cleaning process and analyzed using SPSS statistical package program. In order to investigate the differences in students' science process skills and science-related affective domain, we conducted t-test, which is the mean difference test.
Results and Discussion
The question types of Good (1995) [6] were used to analyze students' pre-inquiries types before class. Question types include explanation, information, procedural, confirmation, and non-task curiosity questions.
Type Student's Pre-Inquiries
Explanation questions are questions that ask for meaning or reason to help them understand the concept. Information questions are factual, require very detailed information or information, and procedural questions are questions that concern the process of the phenomenon. Confirmation questions are questions that require confirmation of the completed knowledge, and non-task curiosity questions are questions that are created by the student's simple curiosity, irrespective of class. A total of 52 questions were asked by the students before learning the 'Acid and Base' unit in the elementary science material area. As a result of examining the frequency of each question according to the classification type of Good (1995) , five for each type of question, there were 10 explanation inquiries (19.2%), 29 information inquiries (55.7%), 7 procedural inquiries (13.4%), 2 confirmation inquiries (3.8%), 4 non-task curiosity inquiries (7.9%). In the acid and base unit, the students had the most informative questions, followed by descriptive, procedural, curious, and confirmative questions. Among the 52 pre-inquiries presented by the students, 7 fellow teachers and 1 science education specialist were selected and 24 meaningful pre-inquiries related to the 'Acid and Base' unit and applicable to the class were selected. According to the classification of Good (1995) , the meaningful pre-inquiries was classified by type and the frequency was examined. The results were as follows: four types of explanation inquiries (16.7%), Information inquiries (45.8%), 4 procedural inquiries (16.7%), 1 confirmation inquiries (4.1%) and 4 non-task curiosity inquiries (16.7%). In the case of meaningful pre-inquiries, the number of information-type inquiries was the greatest, as opposed to the pre-inquiries of all students, but unlike the pre-inquiries, explanation, procedural, and non-task curiosity inquiries all accounted for the second and the number of confirmation inquiries was the smallest. In the case of meaningful pre-inquiries, the number of information-type questions was the greatest, however, unlike pre-questions, descriptive questions, procedural questions, and curiosity questions all accounted for the second largest number of questions in the same number and confirmatory questions showed the least number. <Meaningful pre-inquiries -Curiosity Questions> ․Is there any such thing that is neither acidic nor alkaline? ․How do you distinguish between power aids and glass cleaners?
․If I mix acidic solution and alkaline solution together, does it bring out explosion?
․ Will not the new material appear when mixing the proportions of the acid solution and the basic solution? Table 2 shows the results of analyzing the question types of these students' pre-inquiries and meaningful preinquiries.
In addition, the percentage of meaningful pre-inquiries for pre-inquiries is also shown. This shows that the level of students' inquiries is not related to the types of questions students make. Non-task curiosity and procedural questions are few in number, but they are not of low quality, so you can see that they are highly used in class. 
Science Process Skills
When we look at the difference of scientific process skills by group in the case of the measuring, 2.13 points in the controlled group and 2.39 points in the experimental group showed a significant difference (p <.05). In the case of inferencing, the controlled group showed 1.60 points and the experimental group showed 1.85 points, which showed a significant difference (p<.05). In the case of controlling variables, the controlled group showed 1.23 points and the experimental group showed 1.64 points, which showed a significant difference (p<.05). In the generalization, the controlled group showed 1.17 points and the experimental group showed 1.45 points, which showed a significant difference (p<.05). Overall, in the case of science process skills, the controlled group showed 16.20 points and the experimental group showed 17.70 points. The experimental group showed a significant difference (p <.05). These results show that science teaching using meaningful pre-inquiries improves students' scientific process skills compared to traditional science lessons using textbooks. In particular, it shows that measurement, inference, controlling variables, and generalization show greater improvement can be. After conducting the lesson using meaningful pre-inquiries, differences between groups of scientific process skills are shown in Table 3 . It can be seen that the science class using the pre-inquiry helps the student to improve various skills of science process skills. Science process skills are often used in conjunction with multiple process skills, rather than just one capability of the process skill. In other words, when doing science lessons, process skills such as observing and classifying do not occur alone, but observing and inferencing, observing and classifying often occur together. In particular, in the case of a science class using pre-inquiries, process skills such as measuring, inferencing, controlling variables, and generalization of the learning object are closely linked and utilized in order to solve the questions presented by themselves. This process can be interpreted as the ability of science process skill to grow.
Science-Related Affective Domain
In the case of science awareness, a sub-element of science-related affective domain by group, 3.12 in the controlled group, and 3.72 in the experimental group. It can be seen that a difference has occurred. In the case of the awareness of science education, 2.66 points for controlled group and 3.66 point for experiment group showed significant difference. And in the case of awareness for a job related to science, 3.22 points for the controlled group and 3.77points for the experimental group showed significant differences. As a whole, in the case of science-related affective domain, the controlled group showed a difference of 3.05 points and the experimental group showed 3.64 points. Therefore, it can be seen that students' science-related affective domain has improved after the science class using meaningful pre-inquiries. After conducting the lesson using meaningful pre-inquiries, differences between groups of awareness of science are shown in Table 4 .
When we look at the difference of the group after the interest in science, a sub-element of interest in science is by group, 2.56 points for the controlled group and 3.59 points for the experiment group. In the case of interest in science learning, 2.66 points in the controlled group and 3.62 points in the experimental group showed significant differences. In the case of interest in science-related activities 2.50 points for controlled group and 3.10 points for experiment group showed significant difference. Interest in science-related job was also high after the experiment, and there was no significant difference in the science and anxiety. Overall, the interest in science was 2.73 points for the controlled group and 3.36 points for the experimental group, indicating a significant difference. Thus, it can be seen that the interest in science has improved even more after the science class using meaningful pre-inquiries. After conducting the lesson using meaningful pre-inquiries, differences between groups of interest in science are shown in Table 5 .
As for the group differences in the scientific attitude, it was found that there was a significant difference in the sub-variables curiosity with 2.97 points in the controlled group and 3.80 points in the experimental group. In the case of permission, the controlled group showed 3.08 points and the experimental group showed 3.58 points. In the case of criticism, the controlled group showed 2.93 points and the experimental group showed 3.26 points. Cooperative, volunteering, perseverance, and creativity were significantly higher in the experimental group. The overall science attitude was 2.97 points for the controlled group and 3.49 points for the experimental group, indicating a significant difference. Therefore, it can be seen that the students' attitudes toward science have improved after the science class using meaningful pre-inquiries, and it can be seen that the experimental group is significantly improved compared to the comparative group in the whole of the science-related affective domain as well. After conducting the lesson using meaningful pre-inquiries, differences between groups of scientific attitudes and science-related affective domain are shown in Table 6 . The students' science-related affective domain after the science class using the pre-inquiry showed positivity in all aspects. As the lesson progresses using student's pre-inquiries, the students were highly interested in the class, and they were active in the class. Their awareness of science, perception of science learning, science-related activities, and science-related activities, science-related job were all high. These results can be interpreted as suggesting a way for students who are not interested in science and science learning to be more interested in and active in class. In addition, permission, cooperativity, perseverance, and creativity, all of which are important in the science-related affective domain, have a positive effect on the class using the pre-inquiries. Curiosity is the science-related affective domain that is most related to the pre-inquiry. Curiosity that the student usually has is linked with the learning topic, and the concrete question is the pre-inquiry. In addition, scientific communication skills were improved compared to previous times, while participating actively with interest in science class and experimenting with activity with group students. This development of communication ability can be interpreted as improvement with permission, cooperativity, perseverance. And. It can be interpreted that a more advanced thinking and creativity are developed by going through a lot of thought and discussion process to solve the problem presented by oneself.
Conclusions and Suggestions
In this study, students were asked about the pre-inquiries in the "Acid and Base" section of the 6 th grade elementary school, and then they were closely related to the science curriculum. The questionnaire was selected as meaningful pre-inquiries. The purpose of this study was to analyze the student's types of meaningful pre-inquiries and to investigate the effect of learner's science process skills and science-related affective domain. The results of this study are as follows: First, the information-type questions were the most pre-inquiries presented by students, followed by explanation, procedural, non-task curiosity, and confirmation questions. Through this, the level of pre-inquiries for elementary students was relatively basic, there were many inquiries based on facts, and there were many inquiries asking for information-related inquiries and explanations of learned knowledge. Given the level of elementary school students who are still lacking in science knowledge, it is difficult for students to ask abstract, high-dimensional questions. Students were able to see simple facts and information, a lot of questions about what they knew and the surrounding environment. Second, the number of informative inquiries was the most significant inquiries, which was a meaningful pre-inquiries based on the curriculum of science experts and colleagues, followed by explanation, procedural, and non-task curiosity inquiries. Based on this, it was shown that the level of student inquiries was not related to the types of inquiries students had. In the case of the pre-inquiries, Non-task curiosity inquiries and procedural inquiries were few, but the quality of the questions was not low. It can be seen that this type of inquiries is possible for all types of inquiries, not just information inquiries and explanation inquiries. Finally, the students' science process skills and science-related affective domain were improved by using meaningful pre-inquiries. In this way, analyzing the students' meaningful pre-inquiries and conducting the science lessons using them can show a positive learning effect for the students. Based on these results, we suggested that; first, teachers should not only analyze teaching materials such as curriculum and textbooks before class, but also understand and analyze student's thoughts by using student's pre-inquiries. And considering the level and interests of students, teacher can reconstruct the class to suit the level and needs of the students. Second, based on the pre-inquiries collected through this study, it is expected that the teaching-learning method of elementary school can be diversified and the class using meaningful pre-inquiries can be applied in elementary school field. Finally, the curriculum and textbooks are made up of a lot of educational experts, but they do not know what students are interested in learning. Therefore, it is necessary to construct the curriculum and the textbook considering the students' understanding of the learners who are the demanders of the education when constructing the curriculum and the textbook. Although this study was conducted for elementary school students in South Korea, it is anticipated that it will be possible for the elementary school students in many countries of the world to use the pre-inquiries to make effective teaching-learning.
